
Supplementary table Summary of findings from studies of children and adolescents with persistent symptoms after SARS-CoV-2 infection 

Study Study details 
Children with SARS-CoV-2 

infection 
Children without SARS-

CoV-2 infection 
Participants1 Frequency of persisting symptoms2  
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Studies with controls 
 

Borch5 
CSS (2C) 

Denmark 

Random  
but >4w 

P - 30117 26% (3813/14883)  
Mean 3y and 12y 

nr 

5% 
45%/40% 

23% (3446/15234) 
Mean 3y and 11y 

nr 

5% 
21%/19% 

100% nr nr 
 

nr 7% 
1033  

11% 
1578 

 

nr 6% 
910 

 

nr 2% 
330  

 

<1% 
84 

 

3% 
397 

 

1% 
215 

 

nr 10% 
1529  

 

nr 

Ageusia 8% (1236), respiratory problems 4% (611), dizziness 3% (504), muscle weakness 3% (373), nausea 2% (243), arthralgia 2% (220) diarrhoea <1% (100) 

In children 0-5y, uninfected children more likely to have persistent symptoms (15% (437/2950) vs 18% (1220/6856) ³1 symptom >4w, p=0.001) 

In children 6-17y, infected children more likely to have persistent symptoms (28% (2148/11933) vs 27% (2279/8378) ³1 symptom >4w, p=0.02) 
Positive correlation between increasing age and most symptoms  
In most children symptoms resolved within 1 to 5m 

Fink18 
PCS (2B) 

Brazil 

Random  
Median 4.4m 

r 3w-11m 

P P 105 43% (23/53) 
Median 15y, r 8-18y 

58% 

89% 

63%/35% 

nr (nr/52) 
nr 

nr 

nr 

nr/nr 

100% 0% 38% 22% 28% 
15  

9% 
5 

 

4% 
2 

 

4% 
2 

 

2% 
1 

 

4% 
2 

 

0 0 nr nr 0 2% 
1 

 

Dyspnoea 8% (4), arthralgia 4% (2), neurological abnormalities 2% (1) 

Lower Paediatric Quality of Live Inventory scores in infected children compared with uninfected (physical 69 (0-100) vs 81 (34-100), p=0.012), school score 60 (15-100) vs 70 (15-95), p=0.028) 

Miller19 

PCS (2B) 

>4w P - 4678 5% (8/174) 

≤17y 

2% (72/4504) 

≤17y 

100% nr nr nr nr nr nr nr nr nr nr nr nr nr nr nr 



UK nr 

nr 

nr/nr 

nr 

nr 

nr/nr 

Infected children more likely to have persistent symptoms (5% (8/174) vs 2% (72/4504) ³1 symptom >4w, p=0.009) 
Positive correlation between increasing age, female sex, pre-existing medical condition and symptoms 

Molteni20 

PCS (2B) 
UK 

 

>4w 

 
>8w 

P - 3468 4% (77/1734) 

 
2% (25/1734) 

Median 13y, IQR 10-15y 

50% 
13%4 

27%/25% 

1% (15/1734) 

 
nr 

Median 13y, IQR 10-15y 

50%  
13%4 

34%/3% 

100% nr 2% nr nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

nr 

 
nr 

Seropositive children more likely to have persistent symptoms (4% (77/1734) vs 1% (15/1734) ³1 symptom >4w, p=0.0001) 

2% (25/1379) of seropositive children reported ³1 symptom >8w 

Positive correlation between increasing age and symptoms 

Radtke21 

PCS (2B) 
Switzerland 

 

>4w 

 
>12w 

P - 1355 9% (10/109) 

 
4% (4/109) 

nr 

53% 
nr 

75%/54%5 

10% (121/1246) 

 
2% (28/1246) 

nr 

54% 
nr 

75%/54%5 

100% nr nr nr 5% 

5 
nr 

6% 

7 
3% 

3 

 

3% 

3 
2% 

2 

 

nr 

 
2% 

2 

 

3% 

3 
1% 

1 

 

nr 

 
nr 

nr 

 
nr 

2% 

2 
nr 

nr 

 
1% 

1 

 

nr 

 
nr 

 

nr 

 
nr 

nr 

 
nr 

Congested or runny nose >4w 3% (3), >12w 1% (1)  
No difference in persisting symptoms between seropositive and seronegative children  
(9% (10/109) vs 10% (121/1246) ³1 symptom >4w, p=0.9; 4% (4/109) vs 2% (28/1246) ³1 >12w, p=0.3) 

Roessler6 

CSS (2C) 
Germany 

Random  

but >12w 

- - 23900 nr/11950 

nr 
48% 

nr 

nr/nr 

nr/11950 

nr 
nr 

nr 

nr/nr 

100% nr 1% <1% 37% 

4422 

13% 

1554 

nr nr 34% 

4063 

nr 28% 

3346 

nr 20%6 

2390 

nr nr nr 

Adjustment disorder 27% (3227), somatisation disorder 18% (2151), anxiety disorder 17% (2032), depression 12% (1434) 

10 of 13 symptom complexes more common in infected than uninfected children: malaise/fatigue/exhaustion IRR 2.3, cough IRR 1.7, throat/chest pain IRR 1.7, adjustment disorder IRR 1.7, 

somatisation disorder IRR 1.6, headache IRR 1.6, fever IRR 1.6, anxiety disorder IRR 1.5, abdominal pain IRR 1.5, depression IRR 1.5 
 



7Roge7 

CSS (2B) 

Latvia 

 

Random  

but >4w 

Median 74d1 

IQR 43-110 
r 30-180 

P P 346 70% (152/217) 

Median 10y, IQR 5-14y 

45% 

22% 
91%/nr 

25% (32/129) 

Median 2y, IQR 1-6y 

47% 

17% 
nr/nr 

100% 6% 13% 0% 17% 

40 

 

25% 

59 

 

nr 7% 

17 

 

17% 

40 

 

13% 

31 

 

7% 

16 

 

14% 

34 

 

9% 

20 

 

12% 

29 

 

9% 

20 

 

nr 

Irritability 24% (57), mood changes 23% (55), impaired attention 17% (40), rhinorrhoea 16% (38), anxiety/depression 13% (31), impaired memory 10% (24), nocturnal sweating 10% (23), 

dizziness 9% (21), orthostatic intolerance 9% (20), arthralgia 8% (19), dyspnoea 7% (17), sore throat 5% (12), photophobia 5% (12), heart rhythm disturbances 5% (12), diarrhoea 4% (10), 
tinnitus 4% (9), muscle spasms 3% (8), vomiting 3% (7), voice change 3% (6), tachypnoea 3% (6), hair loss 3% (6), lymphadenopathy 3% (6), menstrual disturbances 2% (5), stiffness 2% (5), 

wheezing 2% (4), speech disturbances 1% (3), difficulty swallowing <1% (2) 

45% (105/236) infected children had persistent symptoms >12w 
General, cardiovascular (except tachypnoea), musculoskeletal (except stiffness), neurological and cognitive sequelae were higher in infected compared with uninfected children 
(p<0.05 for all) 
Positive correlation between hospitalisation during acute COVID, female sex and symptoms 

Stephenson22  

PCS (2B) 

UK 

>12w P - 6804 66% (2038/3065) 

r 11-17y 

63% 
nr 

13%/nr 

53% (11993/3739) 

r 11-17y 

63% 
nr 

13%/nr 

100% 65% nr nr 23% 

710 

 

39% 

1196  

nr nr 4% 

119  

5% 

165 

 

2% 

50 

 

3% 

98 

 

7% 

216  

10% 

296  

14% 

414 

 

3% 

83 

 

Dyspnoea 23% (717), dizziness or light-headedness 14% (419), sore throat 10% (291), chills 9 % (269), confusion, disorientation or drowsiness 7% (198), earache or ringing in ears 6% (191), 

eye-soreness 6% (182), diarrhoea 3% (92), hoarse voice 2% (56) 

Infected children had similar symptoms to uninfected children but with a higher prevalence, especially for multiple symptoms 
No difference in mental health or well-being between infected and uninfected children (40% of infected children reported feeling worried vs 39% uninfected) 

Positive correlation between female sex, increasing age, worse pre-infection physical and mental health and higher number of symptoms 

Zavala8 
CSS (2C) 

UK 

Random  
but >4w 

 

P - 859 5% (24/472) 
r 2-16y 

50% 

7% 
38%/nr 

2% (6/387) 
r 2-16y 

47% 

6% 
32%/nr 

100% 32% <1% nr 4% 
20 

 

7% 
33 

 

7% 
33 

 

nr 2% 
11 

 

<1% 
2 

 

<1% 
2 

 

3% 
16 

 

1% 
4 

 

33% 
16 

 

5% 
22 

 

<1% 
3 

 

Anxiety 7% (33), mood swings 7% (31), sadness 6% (27), confusion 4% (19), depression 4% (18), ageusia 4% (17), dizziness 2% (11), eye pain 2% (9), sore throat 2% (8), otalgia 1% (7), 
forgetfulness 1% (7), tinnitus 1% (6), metallic taste 1% (6), faintness 1% (5), vertigo 1% (5), blurred vision 1% (5), photophobia 1% (5), dyspnoea 1% (5), nausea <1% (4), constipation <1% (4), 

diarrhoea <1% (4), bowel incontinence <1% (4), tingling or numbness in arms or legs <1% (4), pins and needles <1% (4), twitching of fingers or toes <1% (3), memory loss <1% (3), photopsia 

<1% (3), arthralgia <1% (2), trouble forming words <1% (2), difficulty swallowing <1% (2), urinary incontinence <1% (2), vomiting <1% (2), hallucinations <1% (1), seizure <1% (1), slurred 
speech <1% (1), bloating <1% (1), back pain <1% (1), hair loss <1% (1) 

Initially symptomatic infected children more likely to have persistent symptoms compared with symptomatic uninfected children (7% (21/320) vs 4% (6/154)) 
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Studies without controls 
 

Asadi-Pooya9 

CSS (2C) 

Iran 

Random  

but >3m 

P - 58 45% (26/58) 

Mean 12y, SD 3.3y, r 6-17y 

52% 
28% 

nr/53% 

100% nr 100% 17% 5% 

3 

 

21% 

12 

 

5% 

3 

 

nr nr 5% 

3 

 

nr 7% 

4 

 

nr nr nr nr 

Dyspnoea 12% (7), exercise intolerance 12% (7), weakness 10% (6), walking intolerance 9% (5), arthralgia 5% (3), excess sputum 5% (3) 

Positive association between older age, muscle pain during acute COVID, ICU admission and persistence of symptoms 

Ashkenazi-

Hoffnung10 

CSS (2C) 
Israel 

 

Random but 

>4w 

Median 112d 
r 33-410d 

P P 90 - (90/90) 

Mean 12y, SD 5y 

41% 
nr 

nr/99% 

100% 0 12% nr 29% 

26 

 

71% 

64 

 

33% 

30 

 

9% 

8 

 

nr 46% 

41 

 

nr 10% 

9  

 

31% 

28 

 

19% 

17 

 

26% 

23 

 

nr 

Impairment in daily activities 59% (53), dyspnoea 50% (45), paraesthesia 29% (36), hair loss 27% (24), gastrointestinal symptoms 20% (18), dizziness 19% (17), memory impairment 18% (16), 
vasomotor complaints 14% (13), arthralgia 14% (13), tremor 13% (12), palpitations 9% (8), tic exacerbation 2% (2) and tinnitus 1% (1) 

Changes on chest radiograph 13% (12), abnormal spirometry 6% (5), abnormal exercise challenge test 6% (3), air trapping by plethysmography 17% (15), abnormal electrocardiograph 2% (2), 

abnormal cardiac MRI 1% (1) 
Positive correlation between increasing age and fatigue, dyspnoea, myalgia 

 

 



Blomberg23 

PCS (2B) 

Norway 

>5m P P 16 13% (2/16) 

Median 8y, IQR 6-12y 

56% 

nr 
nr/nr 

100% nr 0 0 nr nr nr nr 6% 

1 

 

nr nr nr nr nr 13% 

2 

 

nr 

  

Brackel11 

CSS (2C) 

Netherlands 

Random P - 89 - (89/89) 

Median 13y, IQR 9-15y, r 2-18y 

nr 
nr 

nr/nr 

nr nr nr nr 38% 

34  

87% 

77  

 

nr 45% 

40 

 

6% 

1 

 

28% 

25  

2% 

2 

 

nr 25% 

31  

2% 

2 

 

nr 7% 

6 

 

Dyspnoea 55% (49), diarrhoea 24% (21), palpitations 18% (16), memory loss 13% (12), dizziness 3% (3), brain fog 2% (2), mild or severe limitation in daily functioning 75 (84%) 

7Buonsenso12 

CSS (2C) 
International 

UK (67%) 

USA (18%) 

>4w P - 510 - (510/510) 

Mean 10y, SD 3.8y 
56% 

56% 

- /nr 

28% 12% 4% nr 80% 

410  

80% 

410  

56% 

287  

61% 

309  

76% 

387  

61%8 

309  

30% 

151 

30% 

151 

nr 50% 

253  

nr 52%2

67  

 Decreased physical activity 90% (459), tiredness/weakness 87% (444), change in energy levels 83% (425), change in mood 59% (300), post-exertional malaise 54% (274), irritability 51% (v), 

dizziness 48% (245), nausea 46% (233), sore throat 45% (230), diarrhoea/vomiting 42% (216), red eyes 40% (206), palpitations 40% (205), difficulty in doing everyday tasks 40% (204), 

red/cracked lips 39% (201), difficulty processing information 33% (167), short term memory issues 33% (167), peeling skin on hands/feet 28% (143), swollen neck glands 25% (128), flu-like 
symptoms 24% (121), swollen hands/feet 21% (107), ulcers 15% (79), twitches 11% (55), word repetition 10% (52), tics 9% (47), stuttering 8% (40), swearing 5% (26), growling 5% (24) 

7Buonsenso13 
CSS (2C) 

Italy 

Random but 
>4w 

Mean 163d 

SD 114d 

P - 129 58% (75/129) 
Mean 11y, SD 4.4y 

48% 

nr 
nr/95% 

100% 25% 5% 2% 10% 
13 

 

11% 
14 

 

19% 
24 

 

10% 
13  

2% 
3 

 

10% 
13 

 

12% 
16 

 

5% 
7  

 

6% 
8 

 

8% 
10  

5% 
6 

 

7% 
9 

 

Congested or runny nose 12% (16), arthralgia 7% (9), constipation 6% (8), palpitations 4% (5), hypersomnia 3% (4), diarrhoea 2% (2), hair loss 2% (2), skin peeling 1% (1) 

Erol14 

CSS (2C) 

Turkey 
 

Random but 

>4w 

r 4-52w 

- P 121 37% (45/121) 

Median 9y, IQR 10-18y 

46% 
nr 

nr/nr 

nr 9% 22% nr 2% 

3 

 

<1% 

1 

 

nr nr nr nr nr <1% 

1 

 

4% 

5 

 

nr nr nr 

Chest and backache 19% (23), dizziness 6% (7), dyspnoea 3% (4), loss of balance <1% (1) 



Knoke15 

CSS (2C) 

Germany 

Random P P 70 27% (19/70) 

Mean 11y, SD 3.3, r 5-18y 

52% 

nr 
nr/nr 

100% 64% 6% nr nr 14% 

10 

 

nr nr nr nr nr 3% 

2 

 

nr nr nr nr 

Respiratory symptoms 11% (8), breathing problems 9% (6) 

No difference in abnormal lung function compared to uninfected control children 

Leftin Dobkin16 

CSS (2C) 
USA 

>6w - P 29 - (29/29) 

Mean 13y, r 4-19y 
59% 

>66% 

nr/nr 

nr 7% 14% nr nr 14% 

4 
 

nr nr nr nr nr 52% 

15 
 

nr nr nr nr 

 Dyspnoea 97% (28), exercise intolerance 48% (14), oxygen requirement 3% (1) 

Ludvigsson27 

Cs (2C) 
Sweden 

>8w - - 5 - (5/5) 

Median 12y, IQR 10-14y, r 9-15y 
80% 

20% 

nr/nr 

0% 0% 0% 0% 20% 

1 
 

80% 

4 
 

nr 40% 

2 
 

40% 

2 
 

40% 

2 
 

60% 

3 
 

nr 60% 

3 
 

40% 

2 
 

20% 

1 
 

40% 

2 
 

Dyspnoea 60% (3), peri-myocarditis 40% (2), tachycardia 40% (2), hyperaesthesia 40% (2), deconditioned 40% (2), nausea 40% (2), mood changes 20% (1), changes in behaviour 20% (1), 

cognitive impairment 20% (1), disturbed taste 20% (1), constipation 20% (1), lymphadenopathy 20% (1), dizziness 20% (1), arthralgia 20% (1) 

Morand28 

Cs (2C) 
France 

Random  

but >4w 

P P 7 - (7/7) 

Median 12y, r 10-13y 
86% 

86% 

nr/nr 

73% 0% nr nr 57% 

4 

71% 

5 

28% 

2 

nr nr 43% 

3 

43% 

3 

29% 

2 

nr 43% 

3 

43% 

3 

14% 

1 

Cognitive impairment 71% (5), dyspnoea 57% (4), feeling stressed 43% (3), depression 43% (3), school problems 43% (3), limitation of extra scholar activities 43% (3), chilliness 14% (1), 

bulimia 14% (1), diarrhoea 14% (1), dysautonomia symptoms 14% (1), visual impairment 14% (1) 

Hypometabolic pattern found in bilateral medial lobes, pons, cerebellum and olfactory gyrus on 18F-FDG brain PET scan 

Morrow29 

Cs (2C) 

USA 

Random but 

>2m 

Median 7m 
IQR 4-11m 

P P 9 - (9/9) 

Median 13y, IQR 9-16y r 4-18y 

67% 
78% 

nr/nr 

56% nr 11% nr 67% 

6 

 

89% 

8 

 

nr 22% 

2 

 

11% 

1 

 

11% 

1 

 

nr nr 44% 

4 

 

nr nr 11% 

1 

 



School concerns 67% (6), brain fog 44% (4), breathing trouble/dyspnoea 44% (4), dizziness 44% (4), lymphadenopathy 22% (2), anxiety 22% (2), muscle weakness 11% (1), nonepileptic 

seizures 11% (1), panic attacks 11% (1), abnormal movements 11% (1), lung pain 11% (1), parosmia 11% (1), functional neurological disorder 11% (1), cognitive issues 11% (1), pain 11% (1), 

sensory issues 11% (1), facial flushing 11% (1), diarrhoea 11% (1), sore throat 11% (1) 

Nogueira 

Lopez30 

Cs (2C) 

Spain 

Random 

Median 9w 

IQR 5-10w 

P - 8 11% (8/72) 

Median 12y, IQR 10-14y 

50% 

13% 
nr/nr 

25% nr 0% 0% nr nr nr nr 

 

 

nr nr 

 

 

nr 

 

 

nr nr 

 

 

nr 

 

 

nr 

 

 

nr 

 

 

Most frequent symptoms were low-grade fever, asthenia and headache 

Osmanov24 

PCS (2B) 

Russia 

>5m P - 518 24% (126/518) 

Median 10y, IQR 3-15y, r 2d-18y 

52% 
45% 

nr/61% 

100% nr 100% 3% 3% 

17  

 

11% 

53  

5% 

26  

<1% 

2 

 

2% 

10 

 

<1% 

4  

 

2% 

10 

 

1% 

5 

 

2% 

7 

 

2% 

12  

5% 

22 

 

2% 

8 

 

Decreased physical activity 5% (24), disturbed taste 3% (16), hypersomnia 3% (15), hyperhidrosis 3% (13), diarrhoea 2% (10), blurred vision 2% (10), congested or runny nose 2% (10), hair 
loss 2% (9), constipation 2% (8), difficulty breathing 1% (7), nausea 1% (6), arthralgia 1% (6), dizziness 1% (5), palpitations 1% (5), vomiting <1% (4), urination problems <1% (3), tremor <1% 

(3), menstrual changes <1% (3), pain on breathing <1% (2), cannot control movement <1% (2), ageusia <1% (2), problems with balance <1% (2), tingling <1% (2), conjunctivitis <1% (2), 

bleeding <1% (1), problems swallowing <1% (1), problems speaking <1% (1) 
Positive correlation between increasing age, allergic disease and symptoms 

 

7Sante17 

CSS (2C) 
Italy 

Random but 

>5w 

P P 9 29 41% (12/29) 

Mean 10y10, SD 4.5y 
34% 

25% 

nr/nr 

100% 10% 17% nr 33% 

4 

42% 

5 

8% 

1  

nr nr 25% 

3 

17% 

2 

17%8 

2 

25% 

3 

nr nr nr 

Gastrointestinal symptoms 33% (4), post-exertional malaise 25% (3), tachycardia 8% (1) 

Say25 

PCS (2B) 

Australia 

>4w 

 

>12w 

P P 151 8% (12/151) 

Median 2y, SD 3.5y, IQR 1-7y 

42% 

nr 
nr/88% 

100% 36% 8% nr nr 

 

0 

nr 

 

0 

3% 

4 

0 

nr 

 

0 

nr 

 

0 

nr 

 

0 

nr 

 

0 

5% 

7 

0 

nr 

 

0 

nr 

 

0 

nr 

 

0 

nr 

 

0 

 
 
 



7Smane31 

RCS (2C) 

Latvia 

Random 

Mean 101d 

SD 17d 

P P 30 30% (9/30) 

Mean 9y, SD 5.2y, r 33m-17y 

43% 

23% 
nr/nr 

100% 17% 17% 0 3% 

1 

 

nr nr nr nr nr 

 

7% 

2 

 

nr nr nr 3% 

1 

 

nr 

Arthralgia 3% (1), ageusia 3% (1), microhaematuria 3% (1) 

Sterky26 

PCS (2B) 
Sweden 

>16w 

Median 219d 
r 123-324d 

P - 55 22% (12/55) 

≤18y 
42% 

35% 

95%/92% 

100% 0% 100% 5% 7%11 

4 
 

15% 

8 
 

nr 5% 

3 
 

nr 7%8 

4 
 

2% 

1 
 

nr nr nr 4% 

2 
 

nr 

Impaired daily activities 7% (4), depression/dysphoria 5% (33), respiratory symptoms 5% (3), gastrointestinal symptoms 5% (3), congested nose 2% (1) 

Longer hospitalisation associated with more severe persistent symptoms 

PIMS-TS associated with higher prevalence of persistent symptoms 
 
1 among children with SARS-CoV-2 infection       7 potential overlap of patients 
2 %, n of children with SARS-CoV-2 infection      8 myalgia and arthralgia not reported separately 
3 by polymerase chain reaction on a nasopharyngeal swab or by blood serology  9 only for blood drawing 
4 only asthma reported        10 in children with persistent symptoms 
5 response and inclusion rates not reported separately for cases and controls  11 headache and myalgia not reported separately 
6 chest and throat pain not reported separately 
 

18F-FDG PET – fluorodeoxyglucose-positron emission tomography PCS – prospective cohort study 
Cs – case series PIMS-TS – paediatric inflammatory multisystem syndrome temporally associated with SARS-CoV-2 
CSS – cross-sectional study r – range 
d – days  RCS – retrospective cohort study 
ICU – intensive care unit SD – standard deviation 
IQR – interquartile range w – weeks 
IRR – incidence rate ratio y – years 
m – months  
nr – not reported  

 

 


